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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a continuous oscillation laser apparatus, 
a method for manufacturing a semiconductor device using the resulting laser 
apparatus, a semiconductor device, and an electronic instrument, all 
capable of improving the efficiency of processings. 

SOLUTION: There are provided a laser oscillation apparatus, means for 
rotating a workpiece, means for moving the center of rotation in a straight 
line, an optical system for processing laser light outputted from the laser 
oscillation apparatus and irradiating the processed laser light to a 
predetermined region in a range of the movement of the workpiece. The 
predetermined region is existent on an extension line of a straight line, 
and an overlapped position between the predetermined region and the 
workpiece is moved by moving the center of rotation in a straight line 
while rotating the workpiece. 
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— If— 3tt^«ll»4 0 3 tlx— If— 5fc(£><«4 0 4fiSli 

llHlBOU-lf— JMtKfiHTH &mmm4 0 2<DU 10 
— If— JttOflW 4 0 3 tS^SfiS»^*5V^TMa*^S 
tt, 2@B©U-if— B8ltfC*3^TH K^31^l4 0 2 

(Dix— if— 3t©«i*4 o 4 ts&^a^ic&^TMs^ 

[0 0 6 0] ±B*ttK±0, tf-HSStJc 

ftOXy^i, 2mS<DU— if-flSitfc 

i3frt£lx— if— 3t©X^^t*tfi&&&^OT, X7V 

[0 0 6 1] *^fi50!lfl tfi^&Jb-frTi&SS 20 

[0 0 6 2] 3 ) *mffiMT?\Z. WIi±l: 

[0 0 6 3] 0 7 (A) K#*J60J<Blx— If— g«<0ffl 
®0£^To 0 7 (A) tC^L^f^jOlx-lf-SS 
H &%im%}4 1 0iXf-y4 1 lx-lf- 
^£K#t£i±£fca6<£S#«fc4 2 OAflBlSni^S, 

[0 0 6 4] Xf-v4 1 lte[EM&&4 1 3fCSS$tl 
T&D, 1 311 [HrtE^ffl^E— 9 — 4 1 6 (CJ: 30 

oTtHJKT^o Sfc, 0fi^4 1 311 HH&JB^E-^- 
4 1 5iCJ:oT2K Fix— ;l/4 0 2 iC^o T&Sh pJfglC 
ttoTV^o Fix— ;i>4 0 2 JC^oTlHJte^ 

4 1 3£SKj£-frfc£^l;:, EHE#4 1 3<D®fc<D**b 
ffim»±lZ&\,*T»m-r*J:5lzX'( Flx-Jx4 0 2£ 

[0 0 6 5] ^LT, S8SS«Xtf 4 1 

7, jt**4 i 8icj:oT, — ^oees^-^o^rS] 
^f,ix-if-jt*s^a#j4 i o{c^tt-r^ct^T# 
ix-if-3t**Rait$n*— ^coffi«tt, 0te-&4 i 40 

3 CO@ifg<Z>+'M^ 

[0 0 6 6] t£&*mMMT'\*, S«<B^ETIx-lf- 
3fc©— «*ijRI#U Altbfc£€?i|f?D3fc&*M*^*> 
«>*B!03fc*«. lx— !f-«SS«Offl*. 

\Z. SfcttLTStt^lx— tf-3t«rA»S-arr»C S« 
i-MUT^iCAW^ti-^ct'p^-r^o £e>41£\ lx- 
1f-3ttt*iratt*J:tXx*;^-!iBieojBi^T**fc 
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[0 0 6 7] 7^*5. l^— *f— ft&S«K*tLT*W>KA 
tt>. MDMOitl'- tf-©58Jg£5£ 

[0 0 6 8] 07 (B) IC, 07 (A) \ZSSWZ>%L®M 
#14 10 iSSt#:4 2 0 iCDficSM^Sr^T. 
[0 0 6 9] 07 (B) tCfcl^T, ffi«n.S^4 10«. 

f?)»»*S*l5«©iii) {CJ§Jj££tl?tl&^|4 2 2 t. 
#M*MlflcN4 2 3/W£fiE£nT^-I>. gfttt 
*«4 2 IfflTCttU- If-JtSKItS-B-SfefeOSi* 
&4 2 O^BBM^tl-5. 
[0 0 7 0] l*ttSS4 2 1 «7?7XSE 

{t:->U3>jK (s ioxNy) t& z<DmM$:^tsm®.m 

$I^n«Sti. *SK¥^ft:lK4 1 0S7^7rX 
-> 'J a 7^:7 r X -> 'J 3 >^JI/V- AJK&i* 

[0 0 7 1] I»ft4 2 0HSS (U— *f—ft<D 

sit®) K*JW»*»j«ufca«"e*-3Tt>at»u. & 

[0 0 7 2] K*t#:4 2 0 S-BHB-r-S^OtC. 

S7ttt*1S4 2 <*H©K*fffi©ffi) tCiSfi£± 

■ttSdtfcHJtg-e&^o fib, f©*^(i¥fft:gi<7) 

[0 0 7 3] ■€■ LT, 418 (itTtty 'J > H 

feU— tf-3tt*<. ^S®¥«^iK4 1 0(Cflg#t$tl-5o 
C©,*:^. I^I^i#l4 1 0lcBB*#$tl*k— tf- 
JtlCtt, 7t#lS4 1 8*ilj§LTit«M«-^n^l/— tf 
-^i. 5»«:4 2 0-C 5 -H.JSWStlT#^M^^M 
4 1 O^MSnslz- tf-7ti^#e.tl-5cfc-5{C, 
^4 1 8?5^^$nx^i-5Ci:^ffFST*^.. 

[0 0 7 4] 4 1 8 bfe tf-7tte. * 

*Sn*IgTijg«iil:#l/T4 5-9 0' <Dxm& 

4 1 0©*@fc|ICfc[Hl9j£^TBglt£tt3„ Slf 

*4 2 o©K»s»cfitt»*«a!WTu— if— jtsasw- 
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[0 0 7 5]«C. YAGU— tf-©* 2 
tt5 3 2 nmT&O. #fiK¥*#«K:JlBI*L;fc*^, 
«fc#ftH¥W#KTEI*Lfc»r»aMMeH (5 3 0 nm 

88&©U-if— XJfUM^-te, (K#C5YAG1/- tf— 10 
g«fC43ttS) 5J/pul set^ 

[0 0 7 6] 0 7 (C) tC. 0 7 (A) ©£;I=P4 2 5^ 
6Jifc, ttfl34fe4 1 0 tSW*4 2 0 iofiiiiS 

1 7 fcR*©£W<*fca&fc. *«4 2 1 iZtt 
[0 0 7 7] ft*5. RgjWBKgjfi&^Pffi'e&oT, ?5>t> 

fi©)?SA«dT*5i:§. 0^arctan (W/2d) £#a£:-f 
ffi±K&l»t*«, K«l»£KA#tHtcStf5b;tt>©© 
AWSftfttf, *«©*ffi-C©KSt3tei, MIBS1S©* 30 

ffi^eoMStftt^^irr. — ttsftu— tftf-A©n 

tf*fT5££a«T*S. JK±OMI»tt, ffl£©H#T^£ 
lilT#xfc. Hl&te. BK4)JH#r*a* 1 . 5iWao 
*>©;&*£•<. d©icffi^#gt{CAft-5i:±IB^wT-W:fcti 
bfcft*J:0 fc**fttmcffl[«*l§&ft4. L^LftAt 

©*tt^T+#c^#«ft©a»*a«»sft*. 

[0 0 7 8] ^±C0«fc-5(C, **i60i|{Cj;ft«f, tf 

tf—ytR&mzvkis— tf — fttc$ttt u 40 

[0 0 7 9] *HJg#"J(i. *iS0iJ 1 $fe«HJ6fi»J2 i:I 
[0 0 8 0] (^iffi^SJ 4 ) &-0tffiMT'lt. #5891© 

wbtsiss. ■»H».*B**i:ni;awiJ:»c#-r 

[0 0 8 1] 0 8 (A) \Z, S1S2 0 0 ±iZMM%$2 0 50 



4$P^ 2003-178980 
l A-9«KAl5lRS 2 0 2«k, £ME«BUl5lK2 0 3 

[0 0 8 2] *S5WOU— !f— «««CioT*»#JKK 

^bT»J«Stl*TFT©SttJi<D-y--f Xf4, ^RIO 

[0 0 8 3] 0 8 (A) OH*fB2 0 1 <D— g&2 0 4 CD 
&;*:0£0 8 (B) «^«MB1I/[hIS§ 2 0 2 <7>-SP 2 
0 5<£iS;*c0£:08 (C) ^3E^ffi«j|lIK 2 0 3 <D 
-352 0 6^0*0 8 (D) tC^To 

[0 0 8 4] mm^2 0 1, fg#«SB»lHlK 2 0 2, t 

ttii&5*«fl!)**#|)|*««R»*SnT^*. 2 0 
7, 2 0 8, 2 0 9«/1^-->y^{CTFTC0Stt« 

AM 2 2 Ottlx— tf-jtoflBMrr 

[0 0 8 5] U— tf— JttOBBWW 2 2 Oli, ^V*^** 

[0086] *mmm\t. mmm 1 3 tsa^^ 
[oo8 7] mmm 5) ^mmwva, tmmm±\z 
fttticL&», ttmau— f-mmzm^rzu— tf- 

[0 0 8 8] 0 9 (A) K&t»c©¥3*#:J&4 5 0 \ZU— 

M4 5 0I1 *ftIIifiSlrLT*JO. ¥*S#©** 

(S i Ge) £&&£TJE5fifc-r-5£&V>. 
[0 0 8 9] ««S4 5 1 tt, ^tt©*^#:^4 5 051/ 

d t \Z J: o T# 6 ft -5 T F T ©gttJf ©&g£ ^ U T V> 

•5. U— tf— 5t©Mltfi[S4 5 2tt, 5=-v^;p*«sn!»-r 

-s^iois fctt-?-©j^©*in]{c»^ =fc p iz&mz&z. 

[0 0 9 0] &«©^^K4 5 OfC&UTU'— tf— 5t 
^*ft?Z)(cHa«-$ft'5)g|5»4 5 3©&A0£, 09 (B) 

tt, L — if— 5t*«flW#Sft**l«!l*»6ft*©i|iil|f*:|BSr 
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[0 0 9 1] 1219 (B) {£*51/>T, l/-if-3t^.WS 

4 5 0<D&m<D&&e 2te, 90110° iL. ±DO 

[0 0 9 2] ^0*^#:J^4 5 0 ^"T^X <;/ >><£>g8 

£ (10 0) SWiBlfiJ^Wr-S^^figSSr^-r-S.. 
^-LT. a«CO^#^M4 5 O^CDU— *f-?t<DMM^ 10 
^T-r^xh. g^O*#ft)i4 5 0±W<D (10 0) M 

[0 0 9 3] (100) B©E|n]^Sri« 46-5 

5ei*STtl>. 3ifz. ¥-m#m.O (10 0) ®<Z>62[6] 

[0 0 9 4] &*5, *%BJ©u— tf— gg(cJ;-s.TS« 

[0 0 9 5] #tC, ±aiL^¥*^:K^^^t:0^fe 

[0 0 9 6] H2 3 (A) IC, S« 5 0 0_h^H^gB5 30 
0 It. m^&mW)\*\$& 5 0 2 t, ^^Sj[hIS&5 0 

3ttm^*>ntz, mgk^*)i<<D±ffim$:^'ro m2 3 

[0 0 9 7] m 2 3 (A) cOpJiSgB 501 CO — p£ 504 
<D$£±m&m2 3 (B) iC, fI^gg|g®/lHjg& 5 0 2 CO— 

g&s o 5coih^m^m2 3 (o tc, ^mmmmm 5 

0 3 <D— SB 5 0 6 0t^g!$gI2 3 (D) Kl^ct\ 

[0098] mm^ 501, m^ffi»iHis& 502, ^ 
mmmW]®9&5 0 3 (D'tti'eniz&^T. &t ft (Dig 40 

^Bt^^^O^^^tt^J^^tlTV^o 5 0 
7 , 5 0 8, 5 0 9 (C^f If — 3t*taa»S 

[0 0 9 9] ^LT^tttO^^M^^n^ntS, 

[0100] m&<D¥m&m<D^^ xslxsmwl 
\t. mm%& 501, m^mmw)^ 502, ^s^igi* 
ius§ 5 0 3 (D^n^niz&^Tm&znzT f t <nmvt 
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6 CO T F T (Ofgft /B 2: JgfiET * J: 5 iC L T t> & ^ , 

[0101] ^as-wi^««4ta*^ 

[0102] mmme) *mmmx\z, *5£w<nu- 
^-mm\z&\,*Tm^znzu-^-yt<Dftmmw&z£ 
^<nmft¥&iz~D\,*Tmw~rz>o 

[0 10 3] mi 0 ^*HM0iJcOU-lf-afi^^3fi* 

-)tO^IgiT$.^)o MgI5 2 Ote, ^-5 2 

7 \ZX^T^(DU&&—fe\Z$kfz.tLZ>3LO\Z-$-Z> a ^ 
-5 2 7 ^-TL^i^tt^^S^^V^^ fg«gfi5 2 

0(0fiS^-«tC«O^<hT% ^^»^6ffi^^n^> 
i/~lf-7£<ox*;i/^-^, fgJggg<osstc<fcoT« 

[0104] %igga5 2 o^m^nfcu— " tf-7t 

H @f^7-5 2L 5 2 2, 5 2 3(CctoT^C0^ 

l/>X&<i:(Ol/>X5 2 4, 5 2 5(CJ:oT*7t^n, 
X^- >>5 2 8fC^m^nfe«Ma#l5 2 6KHPJfr£n 

[0105] &%iwmzmft2nrcu~-*f--mz 

-^~mM&wizy*—i?&^^z>^zitf$>z>cr>T\ u 
-*?~mmfe<D&m&*> ^ x^%Mm\z A»$t^ z. 

[0106] t it, mmcoMmiz&^TmwLfz&o 

\Z. >^5 2 8 ^©e-&5 2 9±fC43V^Ttfiie$ 

i±, &&^®gco4^£ia^^ 

oT, «M3#>5 2 6 Ji^feW^l/-1f-7tcoBgS*fi:e 

[0107] *mmmte* mmm 1 -*ii£0y 5 

[0 10 8] mm&\7) **^0UTii, *^BJ<OU— 

-t co fiii 7t ^ 1 * x m w t z> o 
[0109] 01 1 \z*nmM<Du-+f-mm<Dmm& 

v^, K^^ii^e^&^^nfe^cou-if-^: 

^l^tcS^fe^o f£$5&mMMXte3-3<D5£MmW5 
5 0 (5 5 0 a, 5 5 0 b, 5 5 0 c) £J8^£:*§^£ 

[0 1 10] &^Jg^S^b(OU—tf-^:CO^^, m 
5 2 (Cct D &ft\Z$m-lTZ>Z.£frXi*Z>o 30 

3Mm^ m4nmmzmWkTz>o *mmmx\z. ±x 
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551a, 551b, 551c Kick V , -tn-^tl 

[oiin 3^<D^mmm:5 5 o^^-en-etitB*^ 
nfcu-if-^tt, i^{c^$n^>o A^wtc^uss 

^ft^tlCDU— if-;)fc£, &U-if-;ftlC*hfc 
Lfc7r^/WK 5 5 3£^LT*li&&£5 5 4 id A 
&f£-ri\ loco I/— tf-TfclC^a&^o 

(TFP :Thin Film Polarizer) ^^(Dmcom^t^^ 
m^T*>ftoZtrf~X:£Z>o 10 

[0112] mm& 554 zmT&f&tsnrz u—*f—% 

-lf-3t«0^>X5 5 6 tC^OH^U Xf-v5 4 

o \z^m^ nrz^m^o 5 5 9^iijs-r^ 0 
[0113] 1 -D\z'£f$.znfzi'—*f—yt\z. Jzmtiu 

sn*u— !f-5tra±«^F*i/a:^fc«>* mk<Du-*f 20 

10(©U-1f-3tit"at^5*lllfi«<0«|j«tt, 30 
O****^*^^ 1 O© U-1f-*©tt«*jEKrt-* 

[0 114] ^LT, dOck^&U— tf— 5t*3t^7-< 
[0 115] Sg»Btc*3W^U-1f-it^«tt, U— 

•tf-oaa^«toTaa:*L, ft^mz&of&m-rzz. 

th~egZ>o 7A^ag©XeClX+yVl/ 40 

-if- «fi3 0 8 nm, A°J^i3 0ns) L3 3 0 
8^6ltm$nfclx— if— yt<DMW;\3i. l Ommx 3 0 
mm (mz^—lx^uyT^MZ&tt&^mS) <Z>fcM 
«T»S 0 Sfc, YAGU— tf-*^lttB^nfcU— If 

0, X^^ST*n«te«tRt*:S. ZL<D<koUU— if 

©*#£<£> Ix— if — JtSrO < £ d £ &T#£o 
[0 116] «ffl31iftA^f SS«fC*H^TS 

tcu-if— yt&AMz^&m&iz. mtfiomffi-eu— 50 
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if-tt<B-fflto*JE#tU Altb*:t*tRi;*tt«:M 
lrVb«>*K03tt<!:&**** «H03tttU- If— ©W 

-To *<Dtz#>, mvytzmv^u— tf-co»s*^s 

[0 117] KDtt£B&Ofc»* »«fc**LT» 

i6tCl/-if-^£A#t2i±£££^T^£o 

[0 118] fL/T, lllSOJgfiBJCfeViTmKbfccfc'J 
ol, *ffla*5 5 9±JC*WS^— If— 3t©HBi*te« 

[01 19] *JS0y i-*tt«5 

[0 12 0] (jftte#J8) **SS^JT«, *«HjOl/- 

^(om^^z-D^xmrnT^o 
[0121] 01 2 k^ss^i© u— if— ^moffife* 

St, *HJfi«©U—tf-««tt, fg*ggEM5 7l3&^ 

zntz u—*f-ytmmmyt¥mT 5 7 2tc«to)s 

U-if-^^#J$n^)o 
[0 12 2] -tn-fft© If-^te^M&x*;!/^ 

if— 5t^fiE^a^*S^5—5 7 
4a, 5 7 4 bfCioTKItSn, -t-n-en->U>FU 
*;Hx>X5 7 5 a. 5 7 5 bl:J;oTS5t$tl, 

5 6 i i,zmm~rz>o wn&mws e i k&^t, msc<Du 
-if-^^^n^citT^^^i;, jbjww&x* 
;i/^-^#**i-^>ix-if— jt^fig^nso ->u>h 

UA;i/U>X5 7 5 a, 5 7 5 b(4^-fLt>SttM> 
[0 12 3] l/-if-*^lttB$nfc^-if-5t 

[0 12 4] flT, *Jfi<Z)Jg»lC*^Ti»Mbfc«fc5 

«ia#J5 6 1 ±^45tt^U-if— Jte<Z)fl8itffifi*^i!FS 
[0125] *^Jfg^JtS, ^M0iJ 1 - 
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[0 12 6] (#18600 9) **JK«Ttt7 O 4 ^ b 

vi7 7,m%L<Dftmfimz^>^Tmi 3-01 s&m^x 
wtm-?z>o ^mmmx\tcuosm^. scummy 

[0 12 7] £~T, ^IffiOTTtt^U^A^^^r-fK^ 
6)6:5ifi6 0 0 4ffl^. S«6 0 0 i:bT 10 

[0 12 8] #^T\ *«6 0 0±fclMta*«, SSft 

M6 0 1 £ii*D<£>^JiS; (X/ly^tt. LPCVDffi, y 
7XVCVDS§) ICcfcDJWTr*. **»«ITJ4T» 
R6 0 1tLT21II*ffl^^ MI2*ft&Bt<Z>¥B 
K*fctt2JItt±*JiS*fc«IJB*«^Tt>Al^ 20 

[0 12 9] Tfl6K±^*##«6 0 2 — 60 

6 *MtSo ¥3$#B 6 0 2-6 0 6 tt4ia(7>#a 

(X/Vy^tfc, LPCVDS, y5XvCVDft«) (C 
<£D 2 5-8 0 nm (jfSL<IJ3 0^6 Onm) com 

^-->^LT¥i*I 6 0 2-6 0 6 ^Mt^o ffl 

[0 13 0] U— !f-f£ili£@te, /WXKfiSISfctt 
a«»3tSOX^^VU— 1f--^>YAGU— -tf—, YV 

/w;*»SHJftR3 o OHztu if— x*;mp— * 

S£ 1 0 0 — 4 0 0mJ/cm 2 (f^#HCtt2 0 0 — 3 0 0m 
J/cm 2 )<£:-f £o YAGU— lf-*ffl^-5»^»Ctt 

^(D^2JgiB^$fflVVN 6 ;i/X^ig^^gc3 0-3 0 OkH 
z£U U— If— X*M-gS$3 0 0 — 6 0 OmJ/cm 
2 (ft$Wl:tt3 5 0-5 0 0mJ/cm 2 ) ttStftK 
Ltd 1 0 0 — 1 0 0 0 Mm. 0J*_«4 0 0 junrcSlttfc: 
ft^b&U-+f-3tSrS«^HJCffi^TRg#tb, COBS 
comfc U— tf — (*-/t-5yyW 
5:5 0-9 0 %£LTfT?o 50 
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[0 13 1] ft&U— tf-te, »«*S*fctt/W;*fB 
U— If — fe L < U— tf- £ ffl t/>£> H £ 

T#£ 6 SW£U— tf— t IT, X+y7l/-f-, Ar 
I/- If-, K r U-lf— H#U— If— <h L 
T, YAGl/- tf-, YV0 4 YLFl/- If 

-, YA 1 O, 1/- tf— , ^7Xl/"-f-, ;n;— u— 
If-, 7l/*1J'>K7'f HU— if— , Ti :1t77<7 

if— , y 2 o 3 U— if— ^>n^o mfcu- 

If— tbTfl Cr, Nd, Er, Ho, Ce, Co, 
Ti, YbXteTmj^K— e>y£*lfcYAG, YVO 
4 , YLF, YA 1 O^^^i^ftofclz-lf-^t) 

<£fflpJ£gT&£ 0 SBEU— tf-<z>***»ai«-fcr>d/-r 

3t**-?*fflVia C LXmZ> ZLtrfT^&o 

[0132] #&n*mi*m<Dt6gki£\ztRis* ^sai: 

ifSlK ft^Wfctt* Nd: YVO, U— If- 
1 0 6 4nm) cofg 2 (5 3 2nm) ^3jSSWjft 

(3 5 5 nm) *JS/B-r£<D#M£ U V>„ SfttfjfCte, 

i owoiiss^Yvo, u-if-^ewm^n 



OX^M-^gfiO. 0 1-10 0MW/cm J gS 

(5?£ U < tt 0 . 1 — 10 MW/ c m 2 ) AWgt* 
£o ^LT, 1 0-2 0 0 0cm/sIS©MTl/- 
If-^^LTffi^Wic^W^IRS^ftSlirTRaWr 

[0 13 3]tUT, 7th'JV^77^S^^ 
^-X>^lli:J:oT¥iftI 6 0 2-6 0 6 

[0 13 4] Sfc, *»#I6 0 2-6 0 6SMLfe 

[0 13 5] ^WC, ¥«fti6 0 2-6 0 6515^ 
-h«6»l6 0 7SMt§, y-M6«fi6 0 7tt^ 

1 5 0 nm^:lT8$^M«Mt§o 
0UT?tt. 7 P 7X7C VDSCiD 1 1 0 nm^f^tS 
flSftffcSRR (m^ltS i = 3 2 %, 0=59%, N = 
7%, H=2 %) tMbfc. ^J^, ^r-h^MtiK 

[0 13 6] ■tft^*«*ffl^^*»-&^tt, 
X7CVDSTTEO S (Tetraethyl Or thos i 1 icate) 



^U, JEJKEE*4 OPa, 0 0- 
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4 0 0*CiU Mfflifc (13. 5 6MHz) Mtl&mO. 
5-0. 8W/cm 2 T^m$-&T^fi)c-r^Ci:^T^^)o 

fc»tt £ n & z i €r s o 

[0 13 7] #C^T% y-htt*«6 0 7±KfU»2 0 
-1 0 0nm^lO«116 0 8 i, Mi? 1 0 0-4 
0 0 n mCDfg 2 <DmW& 6 0 9 i ^mmm^T^o 
JfiWTtt, DI3 0nmOTaNl^^«i:§Il^l 
6 0 8 i, mm3 7 0 nmOT»^^$20ll 10 
6 0 9«iMlfco TaNllJXA7^ftTM 
U TaO^hSfflK SS£^tfgH»rtTX 

(WF 6 ) Sffl^SiCVDffiTMt SdifcT^ 
««0Mfc*B*&»tf«* 0 , wm<Di&tnmte 2 0/zQc 

9 9. 9 9 9 9%) ^-yyhSffl^XAy^ft 

-2 0/iQcm$^at5:t^T't5. 

[0138] ft*5> *^JI!5«Ttt, fg 1 (?)iti 608 
SrT a N, »2©»«6 0 9SWtb&^ 4*£HJt 
Snf, ^ftlfeTa, W, Ti, Mo, AK Cu, 
Cr, Nd^6««nfc7C*, *fcttWIE7C**±J«» 

if s^&^m^ u < mt&mtt bt^j:^. 30 

KJc^snsH^iWfra&fflViT'bckiri. AgP 

(Ta) fltTJgjaU *2G)W*K*WIRi-r*tt 
^frit, m ©WWKSgft;^* > (T i N) itJg 

WR*9M£9>9)V (TaN) TflsfcU ^2<D^«^ 

(TaN) ItMl, l2©»lg^A lmch-r^ffl 

mi <^«B«M*^t;^>^;U (TaN) JKT 40 

[0139] it, 2g«igfcPi^$n-r, * 

>^X5^>M, T;i^X^Ai:>U 3 (A 1 - 

Si) E ^b^^>^*J«^»SLfc3S«ig<hL,T 
fecklri. £fc> S/HHigi-T**^ ^>^Xr>Cft 

iry'JJXO^ (A 1 - S i ) iCfUTT;^-^ 
&£3-#><D&&m (Al-Ti) £/flV>Tfc<k^U . 

ik^? ymizK&T^* >m&m^T%>j:^o so 
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[0 14 0] ^1 

ia*SBT**. 

[0141] ^tc, 7* h u y^77-<ssffl^Ti/y 

X h^SftS^J 6 10-615 *JgJ5fcU liRtf 

10X7f> ^ITIi^ 1 X * 2 COX v ^ > if 
Tff5. (013 (B) ) **Ji«Ttt»l©Xy^> 
if^^ibT* I CP (Inductively Coupled Plasma : 
R*^1^7X7) x^>£f*fe*/B^, x^^>if 

ffl^i:cF 4 tci,to l ^$ffl^ ^n^nc^x 

ffit»i££2 5:25: 10 (seem) tU lPaCDffi 
^jT3-f ;i/^CD^ffi{C5 0 0WCDRF (13.56MHz) 

M (IfrftX^— >>) Cfel 5Off0RF (13.56MHz) IS 

£ 0 ^cd^i CDX^/^>^f*^^J:DWK^x^5 1 >if 

[0 14 2] ZL<D'&^ UvX h^^&^TX^ 6 10 — 
6 1 5*^*14-rJC»2 0Xy^>if*#«C«^ Xy 
^dfJBtfXKCF* iC 1, iSrfflV^ Zrtl^tKDXX 
SSt*J±£30:30 (seem) iU lPaOm^T'Xi 
-f ;i/S!oeffi(C5 0 0WCDRF (13.56MHz) f^SSA 
IT7 P 7XV^MLTI53 0»S«<Z)X^5 L >ifS:ff 
o/to (iifcftX^-v') {^t>2 0WC0RF (13.56 

MHz) «rt£SAU ^H»i:ft©&S/H7^1ES 
EPiJiTTSo CF 4 tCl ! SI^Lfc*20X73 1 >yft 
frTttWWRtJCT aNfltifcBgtfKXy^ifSn 
So ft 45, ^r-h$fej^M±{C?i^^?5-rc<hf c j:<X-;5 1 

>if-r*fc»fctt> 10-2 o%i t *©a§tx7f> 

[0 14 3] ±fEfgl <DX^^>if^ST«, 
S U Z> TX £ (DJgtt &m \y CD if £ - i tC «k 0 , 

sffifiijicwjiD-r s A-r Tx«BE<z>s**jCct oil 

BR^2 0^g(Z)S^7 : --/i--^ifcj:So :o 

/1— gEO^^^l 5 — 4 5° ifct^o ^ 3 IT, 
1 (DX^^>ifMS(C<fc 01 1 C7)®«ei^2 <7D^| 
* 5 1 Of tt^iti 6 1 7-6 2 2 (SlO* 
116 1 7 a — 6 2 2 a^i2^ii6 1 7 b— 6 2 
2b) ^f^t^o 6 16«y-h«Sglt*0, $1 
Of^c0^m@6 1 7 — 6 2 2T«:fon&^««te2 0 
-5 0nmS«X!y^>ysn*<*:ofc««^flgJ**n 

So 

[0 14 4] iVS^X h^^fcCSVX^Sr^Sti: 

-ricm2cax^^>^fMS^fT^o (013 (C) ) c 

X7f >^xi:c F 4 t C 1 , t O, t Sffl 
WIKSSSJMtcxy^^if-rs. fg2?)x 
u/^>^S{Ccfc0i2CD^m«6 28b-633b* 
Mt^)c — ^, SS 1 6 1 7a-622at4, 
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[0145] fll, UyXh^bS^VX^^Kt 

V^o -<^>H-yffiC7)^^«H-Xa^ 1 x 1 0 ,3 -5 
X 1 O'Vcra 2 <hU JPj£mff£4 0-8 0 k ViiLTfT 

**SS^JT«F-XS^1. 5X10 l5 /cin ! t 
U Jtai§mjE£6 0 k ViiLTfT^o ni^#4f^^ 
M^tc^^UTI SK^^T^tE^, A^WtC«U> 10 
(P) ^ctefltm (As) u^T11U> 
(P) £ffiV>£> 0 C(7)*f £\ ifI6 2 8-6 3 3^n 

&mz^ffl,y}m&6 2 3-6 2 7^^$n^>o 

2 3 — 6 2 7\Ztel XI 0 ,s — 1 X 1 0 2 0 atoms/ 

cm 3 ommmm^ n a*#^-r*^F*8*7c*«*iDT 

[0 14 6] l/yXhj!)^^TXi7£i£lfcS, St 
tfitCl/vX M^a^TXi? 634 a — 634c 
LTfgl<2F-tf>^M3i:9 t>H^lH)j£»JE-e*2<Z> 20 
F-tf>^M3!£fT5o -Y*>F-yffiO^^«F'-X 
MlxiO'^lxiO'Vcm^l, Jaa«ffi^60 
-1 2 0 k V£LTfT5o F-fcf>^Ste|g2(D#m 
I6 2 8 b-6 3 2 b ttWmTtmztt^ Z> VX ^ £ b 

T/BV*, ^l cD^flScD^-zi-^oT^rco^^S^ 

T, ^2OF-t°>^SJ:0ftl*mffi^T^fTm3<7) 
F-t o >^S£rfT^T01 4 (A) CDt£^£*§£o -f 
;t> F-^ffiO^^ F-X»£ 1 x l 0' 5 - 1 x l 0 
1 7 /cm 2 £U tiQmmj±&5 0-10 0 kV£LTfr5o 30 

^2<DF-e>^s4oj:^3(DF-tf >tfmm\z± 

4 2, 6 4 8 Kite 1 X 1 0 ,8 -5 X 1 0 19 atoms/cm 3 CD 

a^FMSlI^ 6 3 5, 6 4 1. 6 4 4, 6 4 7M1X 
1 0 19 — 5X l 0 2 ' atoms/cm 3 0®g®fflT*nS£tt^ 

[0 14 7] fc^Au jgS^SO^ffi^-r^C^T, 
^2(^F-e>^S*5J:^3^ F-tf >^Stt 1 
IHOF-e>^aT\ {£S^^^*5J:tXaig^ 40 

^M%Qm)&$:J&f&'?Z> Z. 1 1> pJ^Tfe^o 
[0 14 8] #^T\ l/yXh/5^^^)7X^^iil 
Mfcdl/^X h^^^7X^7 650a-650 
c ^^^UT^4C0 F-tf>^31^fT^o ^C7)^4(Z) 

& 3 tc wis— »«s £ tei£(£>3ims *##-r £ 

^Jffi«7C*A^lP3nfc^F*E«J®«6 5 3, 6 5 4, 6 

5 9, 6 6 0 £ J£j5rr£>o m 2 CO^mS 6 2 8 a - 6 3 
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Bf&TZ>o *^Jfifi»JTtt, ^F»fi«>®«6 5 3, 6 5 4, 
6 5 9, 6 6 0«y#7> (B 2 H 6 ) Sr/BWi-f F 

-^ffi-e^-r^o (mi 4 (b) ) :©S4®k-k 

^JgteU^X F3^£7&<5VXi7 650a-650cT 
bnti^. ?gl75M3cDF— e>^MS{CctoT, 
M#fM^6 5 3, 6 5 9 ^6 5 4, 6 6 0 iZlt^n^tl 

««c*v^Tfe pffi*#^"T^^F*E4!Si7c*coiBaES: l x l 

0' 9 — 5 X 1 0 1 ' atoms/cm 3 t^Sct'S^ F-tf>^#l 

[0 14 9] Et±StO!gT\ tn^n®^i#:ii: 

[0 15 0] l/yXh^^?il)7X^6 5 0 a 

-6 5 0 c ^SLT^l(Z)ir«fi6 6 1 ^ffc? 
£ 0 CO»10»WlieitlR6 6 1 tltlt ^X'VC 
VDftSfclJX/V^S^fflV\ J9££1 0 0-2 0 0 

HU ^7^CVD»:J:t)IWl 5 Onm«gft 
a*JJt£»J*l,Jfc. #JlS, f[S 1 0JIMttHR6 6 1 \tm 

ikmt&mm\zmmtsti2>*><DT~f3:<. mommz^ts 

[0 15 1] mi 4 (C) IZTfiT&OlZ. ffitt 

-)i>&&m^zM&* &mik<Dm\zm^tzu-*f-&m 

JBSfttRIClClU 0. 0 1-100MW/cm } gg 
(£f £ L < 0 . 01 — 10 MW/ c m 2 ) ©X*M 

[0 15 2] »l<D»|Wj|fe«RS»j«T*fl(l»Cg 
[0 15 3] fit, JnSftffla (3 0 0-5 5 O'CT'l 

- 1 2 ttmoMtna) ^ff o£7kmik*ft5^£tfT*g 
m i <Dmmi&mm<D&&\zm&u <*mfam 

3 — 1 0 0 %07jC^^^tr#ffl^4 3 'T 3 0 0 — 6 5 

orTi-i 2m$<Dtommm&ft~oTib&^ 0 

[0154] m 1 OAHIffelUI 6 6 1 ±i:iffi 

*6iW«»S * ft * 6 « £ as 2 COB ffltt 

8l6 6 2JMn o **Jfi^JT«, MiPl. 6/zm 
CDT^7 U;i/«JflBJKS:«fiELfc*^ 1 0-10 00 

cp, }fSL<B4O-2OOcp©'b0Sffl^ 
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[0155] ^mmm^t, ttsBKit*Bfr<";fc«>, mm 

S<OT*©««»cfii«*»jacbTt>J:ti. a 
SKO^fiKtt, TFT©*JBKiWi;7* hVX^*rfT"5 CI 

*. ftfc, ca)0«J4E«atfTFTBHan©BI*aHK 
[0 15 6] tt20flm£ftR6 6 2 iLTS® 

[0 15 7] fbt, mW)®&6 8 6Ki:feV>T, g^fcfi 

4&««<h^n^ft«aM£&«T«>Eii6 6 3-667 

SJgfig-rS. fr:fe* CftSOESH I)|5Onm0T 20 
®£J?5 0 0 nm(7)^I (AltTi 

A 1 tT i fcEg«b&U 0 0J*tt, TaNHCAl^C 

>^lTSS^MLTfei:K (015) 
[0 15 8] Sfc, HSI856 8 7{C*5V>TW\ HiiilttS 
6 7 0, y-hE«S6 6 9, ffiJK«S6 6 8*JgfiK"T 
§ 0 £<Z)J£!fi®BR6 6 8 l:±0V- X£i (6 3 3 at 30 

6 3 3 b0«I) &4, iiTFTtS^^M 

$n^o y— FE*S6 6 9tt, BiTFT^y- 

7 0*4, iiTFT0FK>ffi«6 4 2 ifgW^S 

LT«fll"r*¥*fttl 6 5 9 £*ftWfc»tt**»jSSft 
iHmS1l6 7 0 tLTte, AlSfcHAgS 

[0 1 5 9] £JLLaM36K:LT> nftW!TFT6 8 40 
1 ipft^HTFT6 8 2 7^b&£CMOS[e]gg, 
Mn^tWSTFT6 8 3 £ 3rf 6 8 6 

<h, ISTFT6 8 4> ffijt^fi 6 8 5 <h SrWT^H^ 
g&6 8 7£H0— S«±JC^T-5C<h^^^o £ 5 b 

[0 16 0] Igft[E]S§6 8 6(?)nf-t^MTFT 6 8 
lfift^MIt6 3 7, 

1 O^UJi 6 2 8 a ££&*«&ft7tttta« 6 
3 6 (GOLDM) , y-X««*fc»4HK >«« 
iLT«tt-rSK»«^FjWi«j««6 5 2 fc, n§tf£rtt# 50 
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T^^W%7C*^»ASnfe^F*fi%««6 9 0£WLT 

C©nf t^HTFT6 8 1 ttg6 6 
«UTCMOSIllBSMtSpft^STFT6 8 

2 Kte^*JWgJ5fc««6 4 0, y^BKifcttKl/ 

-f >mmtvxmmr^-mmm^mmmwt6 5 4<t, n 

nft«STFT 6 8 3 l£ &43 1 -V *;H£J&fi« 6 4 

3 , ir- hmHO-gB^«^-r^^ 1 6 3 0 a 
iS&*«*a^««J««6 4 2 (GOLDS* , V 

#jffl«6 5 6 <h, nfflS^-rs^Ftttt^^ASn 
ifc^*fc«J««6 9 1 Sr#LT^S, 
[0161] HJ^ggCDliJ^T F T 6 8 4 \Z\^^^)V^ 

&mm6 4 6, y- F««<D^fflic»j*sn*««apF 

M«6 4 5 (LDDTO . y-Xl«StlJHl/ 
-f >««tUT««-r**»«5F*fi»««6 5 8 £, n 
aS#4tS^««7C*tf*ASftfc^««M6 9 2 
StLTWo *fc, «Mi6 8 5<£>— *cDm^<hL 

$16 8 5&4, mmm6 l 6^ifft<l:bT, ttffi (6 
3 2at6 3 2 b0«I) TJgjGfcLT^ 

[0 16 2] #^S#JCOH3l«igl4, ^77^Th'J^ 

[oi6 3] *nmm\t* mmmi^mmstm^ 
[0 16 4] (nmmi o> *^ss^jt«, ^»«9t 

6^fflV^ 0 

[0165] s^r, nmm 9 cav^ 0 1 5 <D^m<Dy 

vh'J^AiSi, 4>&<£fcM*««6 7 0±IcEIrJ 
18 6 7 S«*lx5hf>^JfflaSff'5o &45* #3US#J 

mmmmm&rt?-- > yr * n £ fc^ ^ ts«mhis 

[0166] *ff^S« 8 6 9 Srffl3St"So 

T\ *frS]S1S 8 6 9 ±\zm&M 8 7 0, 8 7 1, 
18 7 3 ^^^-T^o #feO*feS8 7 O^fficDffe 
187 l^^fi^T, iffi3tS5«:^fiK"rs 0 ifc, ^feco 

[0 16 7] **K5«Ttt, HJfiWI9{c:^"r*«*ffl^ 
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TV>5. foT. 4>&< tfey- hi2^6 6 9t 
16 7 0©P«i:, y- hSB^6 6 9 £fgSg1;*S6 6 8 
©TO£, 6 6 8 iiiiSS*® 6 7 0 ©RUg^jg 

[0 16 8] CO^^tC. :/5>-;/£-VX;7^©j&7tJf £ 
tbfc, 10 

[0 16 9] #<a-c\ 5pjB-ft®[8 7 3±\zmmmmm^ 

(Sl*«CD^:®IC|B^8 7 4£Pfi£U 7tf>^fflK 

[0 17 0] -tLT, H*gB£l£l&mg&#J£j££nfc7' 
^^-r^vhUi7X»«<h*f[Rl*««i:$:->-;W8 6 8 
T8i5D^-t)-&-5. -/-M8 6 8 

MS«OK(C^ft$ti(ef8 7 5^AL. £flt2ij (la^tf 20 
•f) \Z£-oT^±\Z$i±T2>. «J6*m8 7 5{C«^31 

[0 17 1] K±W<t^iCLTf^$l!$ns^^Sg 

±nm(Di&miforfmf$.-2tifc¥mfcm&m^T 30 

^tt^fSftttS+^fcWi^O^-S). -tLT, CCD 

[0172] &4o. *mmm$-mM&i 1 -mmm 9 1®. 
[0173] (&K0gi 1) *-mm&mt. mm&\9-v 

mLtzT^^^C 7^ h 'J *7 7,mWL%:V?mtZ>}iZ<DT F 
(Electro Luminescence) #t#<~>n-5#1$*fr;-£-#l£r"&tr 

fr*&i&mgk\zmz>m.v>%% m^t) tE.m^m^m 
fr*>mm.®.m\zmz>%ko>m.?t (v>m z.n*> 
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[o 1 74] ^ws^-m, ^ytm^izte^T 
m£mMnmizMf$.2titz-£T<Dm&mmftX.mi:j£ 
mm%%m\z\-3.mfomz, ieil&a 

m & u t v >s ^ 1 1> $> z> . 

[0 17 5] Ell 7 «*^iS^J(D^7t^«CC>*f®EIT'ab 

0i7tct3ViT. s«7 o o ±izmrt znrc?.^ y 

[0 17 6] **M0iJT-«^r^;^figffl^- 

&i$.mm&-iBf8.2 n-s -> > y;py- h & l < « 

[0 17 7] S«7 0 0±tC|9:^f,tl7iffil)l[Hli^t±*iS 

L < it h U h«iST*oTt>^V^ 
[0 1 7 8] E^7 0 1 , 7 0 3ttCMOS0gS 

OV-^EI, 7 0 2flKK>E^tLTttigtS. 
Sfc. Ei7 0 4ttV-XE87 0 8 tX-f7f >n 

f t © y - x mm t & mis. t® \z mwtr mm t u xmm 

L. B2«S7 0 5«h*K>BB^7 0 9 tX-f^f >^T 
FT® F U-f >m^i^a»6<JtrS^-r«.i2^<!: LTI 

[0179] ^£*3, ttSit^JffllT F T 7 3 4 ttSIM^J 9 © 

[0 18 0] *7t. 62^7 0 6tt«8SfMfWTFT©V — 
Xii (mSit#t$&^tlffiS-r-5) T?*0. 7 0 7«m»ft 

wfflT-FT<nvi"< >m$.t.mm , m,M7 1 1 t^m^w 

[0 18 1] fc*3. 7 11U> SB^*M^e»^c-5ia^ 

7 1111 ±KEtt£«Jfcf *MK¥S&»Mte»«7 
1 0±{CJgfie-r-5o **M^J(C*3^T«. 
¥-&it1&7 1 0SrfflViTTFTICj;^)©^$- 5 Pffl'ffr-2) 

\zm^£ist>, mm&&&-?Z>Z\t\ZJ:-oT%%:7F&$:lg 



29 

[0182] 701-7 0 7 Hi 7 \Z^ 

-?&0\Zrt>>7 7 12 £j£j£T£o 7 12B10 

[0 18 3] fete, n>2 7 12 ttlfeSKTSSfc*. 

0 ,2 Qm (ffSKttl XIO'-IXI 0 ,0 Qm) t 10 
[0 18 4] Hijtm*S7 1 \<D±.\Z\t5£ytmi 1 3**?g 

^$n^>o si 7tn- bsiuj^hslt^&v* 

38*, **Jfi«"C»4R (#) • G (IK) , B <#> O&fi, 

71> (CuPc) «*Ktt, ^<7)±{C^7tS<hLT7 
0nm)S©hU7-8-*y'jy7h7^5-»5A«# 20 
(A 1 q,) ISS^fc8i«ItLTUS, A 1 q, C 
+WUK>, l/>t)KttDCMl tV^fc^ 

[0 18 5] <&U W±^Wi%)tiiLTffll/^u<!: 

R^Sffl^SWtLT, JEdFLaASchLT2 0 nm 
<&#U9 1 *':7x> (PEDOT) MSxe >&tfffifc<k 
DKW\ ^±iC^IilT10 0nmgg^77 
x~ l/>tf- l/> (PPV) K*i8Wfc«H*iatUT 
fcfiVi. P P VCOTr^S^iS^ SfflV^t, * 

[0 18 6] #fC, S8ftJ17 1 3©±»£tti*«Jlt*S& 

aft. saMgAgi (7^'>9At8t©§4i) 

ftJHUTfcA^. IS^iLTIi, «JB*<&liJlfcL 

< a 2 s^jR-r stc*** & 3ft ^©ti t> l < a -en b o 
7c**asmLfci»«iK*fflv>ntfA^. so 
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[0 18 7] CC0^H7 1 4STM$n/:^M 
i?7 1 5*^fiE"TS 0 £45, ClCT^^^7tm^7 1 
5tt* Pi^m® (MS) 7 11, ^7tS7 1 3 2S:i;»« 
7 1 4T»«Sftfc^-f*-HSif. 
[0 18 8] ^Jtm^l 1 S^r^tcM^ct'S^LTA 0 

[0 18 9] ilCDfgL AAl'?3?0>&fr>IR&AC? 
LC 94 Mfeffl^S^lttt 

wsst**. DLcifi^^ i o or&iT^iaa^ 

HT«K?ItBT**ft:«&, WHfttt(Z)fili«3C«7 1 3 CD 

S y □ ^ * > y^S^iS < , %7tS7 i 3 

\zm<m±i:m&ftom\zfty£m7 1 3 tv* 

[0 19 0] $ btC, /^7y^-y3>i7 1 6±(CtJ 

±«7 i 7*i8:w. »7 i 8*Bi0^to"e-*. » 

±»7 1 7 tLTumftmmmm&m^nifi&K, « 

[0191] zLovxmi 7 iz5jk-r&ofcmm<D$£ft& 
v^t, ^Mm^izmmm\zmmTzzttem®~v$> 

[0 19 2] ZL o LT» *«7 0 0 XtC n ^-\**;i^T 
FT7 3 1. 7 3 2, X4 y^>ifTFT (nft*^ 
MTFT) 7 3 3*5ck^«8ES(IfflITFT (n^^^S 
TFT) 7 3 4«m 
[0 19 3] ££*C, B17Sffl^TRfll/fc±5i:» 

[0 1 9 4] **M^JTi4lll*^<h^ii[Hl^C0^ 
J«0*«LT^6^ *Hlfi0l|co«ifixatCfieAtf, * 
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[0 19 5] l£k±<DJz?izLXi¥&2n2>¥£yt&ffltX. 

[0 19 6] *^S£W2H5£#y 1 ~~ HM#J 9 <ZH> 

[0 19 7] (^JB0U1 2) *H1B0UT«, *f£0J0¥ 

J4S?5:S*j«(c:^V^TItt^TS. 0 1 8 l£#*;S60B0f8 

[0 19 8] 7 5 1IJnft*MTFTt»0, 7 5 
2ttpftWiTFm5. nftWlTFT7 

5 1 tt. ¥«*I7 5 3 mi<Dmmm7 1 o m 

10117 5 4. 7 5 5i, ?g 2 CD$fejg:B£ 7 7 1 <h, fg 
2^ti7 5 6, 7 5 7 t^tlTM, ^LT, ¥^ 
♦W7 5 3I1 mi «£0-««S^*E^®« 7 5 8 20 

m2«a^-««^»e^®«7 5 9<h, 

Mg«7 6 0, 7 6 l*WLT^o 
[0199] 110187 5 4, 7 5 5 tft^M 

®^ 7 6 0, 7 6 i tii tn^enm 1 <Dt&mst 770 
*iH£#EA,TafcoTv>£. 120117 5 6. 

7 5 7 ^:, ?"r*)lMf&ffi.i&7 6 0. 7 6 1 *n 

2 ©JHfiftK 7 7 l£Wi:ftA;Tia:oTI/^. 
[0 2 0 0] pft*iHTFT7 5 2ll *3I#R7 

8 0 t, ^1 0*6»1K7 7 0 mi 0117 8 1 

B2<Dmmm7 1 1 t, m2 0iti7 8 2 lt^ 30 

£0 fit, ¥»#«7 8 0H ^3lg0-iii^ 
«*fi«7 8 3 t» ^t^MI«7 8 4^tlT^ 

So 

[0 2 0 1] mi 0117 8 1 £^*;WgJGfc««7 8 

4 ta, ^n^nm 1 0iii7 7 0 ^i^A/TSfr 

oTl^o *20f®7 8 2<!:ft^MtH ^ttl 
^nm 2 0*fegdK 7 7 lSHK*^Ti4oT^4. 
[0 2 0 2] -eUT> I101I7 8 1 t»2 0tS7 

8 2tit ib^ 790 zftLxm^mzmmznT^ 

So 40 
[0 2 0 3] *»W<OU-1f-S«tt, ¥ift!7 5 
3, 7 8 00m, S14>fbSfc«^0teU-1f-T- 

[0 2 0 4] ^JS^mi, X<7f>^* : Fi:LTffl 
l^TFT (*HlM0^n^t^MTFT7 5 

1) mi 0«ffi(c— S0«ee*epuput^s. mi 

0*aJC— ^©HEESrHliPTSCfr, «S*^1^0« 
[0 2 0 5] W^f^iftLTfflWTF 50 
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T<fc 0 fe^^JfteatSrSETTFT (*^0U0«^P^ 
t^HTFT 7 5 2) fi, Sl0«at8 2 0lS<!: 
Srfl^WtCSjffiLT^*. ^10ll^2 0lli:|^l 

< bfc0t|W| 1:^-5 fC^2.g^<JE^S0T. *tf:/X 
1/7-/3 ;i/ K«Sc*/hS < "TS £ *>mffiZ 

^<T§^t^tfS. cfcoT, ^0ffiS0TFT$: 

S0T, TFTWX (Wc^^MB) */hs<-r 

[0206] *nie«itt^M«»j i —mmm 110 

[0207] mmmi 3) **as«Ttt, *mwv>¥ 
»#ga© 1 ^T*s^gi0fflt0, *jfi#ii i> 

[0 2 0 8] 019 fC&lAT, 911 9 1 2 it 

TMhtezmmm (sir. »« 

#77X1i^^XS«, Xtt«ftft3!f7Xl 

«*ffl^ae:t3&«T*s. mix, ft^yn-fex^SK 

#L3*Sft tcB A S t> 0T&: < Tttfc S fc v >• 

[0 2 0 9] 8 2 0 lteX-f yf>^TFT, 8 2 0 2 
tttiSfilllTFTtftO, ^tlnft^iTF 
T, pft^HTFTT'M^ntV^c WfiK^Ttg 
©«##ffl*<««<&T® (TFTR«*r«5B3ttJI**»tt 

l^o b^LX-f 7?>nFT^tI$!l»TFTH n 
ft*;HTFTTfcp?t^STFTTt), £5 6 

[0 2 1 0] X-f 7f>nFT8 2 0 1 tt, V— X® 
«9 13, HK>I«i9 14 > LDDSS9 15a- 
9 1 5d, $HBffitt9 1 6Rtfft*M*fi89 1 7 
a, 9 1 7b£^ttf£14g£, y-hf6M9 18t, ? 
-hf«9 19a, 9 1 9b<h, IB 1 JHDIfilUll9 2 0 
<h, V— XfI-^189 2 1 HK>E«9 2 2 i*t 

itt^o fc*, y-neimt9 1 8Xtt*i»ra*6» 

19 2 OBS«±0tTFT{:*lT$)oT : b6(/il, 

[0 2 11] 01 9£S"rx-f 7f>^TFT8 

2 0 1 hS19 17 a, 9 1 7 b**«^»fC*63KS 

nx^o, t^^^y^y- mpbs t & o t s . ^ 

[0 2 12] ^U^y-h^lifitt^^liK&iftW-rSi 
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+#K<£< -f ftfcf. *ft£tf«St#JWT F T 8 2 0 2 CO 

y- hmM\zmmznrz&&®m&&S£-tz>m&m<D 

[0 2 13] ££f£, X^7f>nFT8 2 0 1 \Z& 
V>Tte, LDD®^9 1 5a-9 1 5dte, y— hlfeftK 
9 18^L/ty-h«S9 19a, 9 1 9b£fi&£>& 

LDDffi^9 1 5a- 
9 15d(Dg$ (tl) ttO. 5-3. 5 Mm, 

y-h««s#**^;i^y-h^©»<&. 9^*^ 

»*««0|BKRW'6nfc»(B«l«9 1 6 <y-Xfi« 

[0 2 14] ^K, 1M»TFT8 2 0 2lt y— X 
1^9 2 6, HW>««9 2 7atf3 1 tW*«* 
9 6 5£^ttf£ttJf <h, y-Mfi*B9 18i, y- h 20 
119 3 0^, B1JURM&RK9 2 0 y— XfflHM 
9 3 lMCKH >E«I9 3 2*tLTMSn5, 
*Hifi^J{C*>l^T«gS^lffllTFT8 2 0 2ttp^**;!/ 
STFTm 

[0215] ifc, X-f 7f>^TFT8 2 0 1 ©Fl/ 
< >ffi*£ 9 1 4 tt«»tftJffllT F T 8 2 0 2 ®{r- h 9 3 

ffi»JiTFT8 2 0 2 coy— h*ffi9 3 OBX^y? 
>^T FT8 2 0 1OFK 9 1 4tKK>SB 

si (S^E^«ht>m^-^>) 922 ^^{.xm^mzmm 30 
$mt^. y-h«g9 3 0tt'»^y-F 

V>o mS?tftJPTFT8 2 0 2 0y-Xfi§89 3 

[0 2 16] JBl±ttBi*rt*Cl8!»&nfcTFT(C>flligJC 

Z> 0 Hi 9{cttK»lElK*«j*"rsS**fi:t^*CM 

[0 2 17] Ell 9(^^THiAIM^^^ 

h**U7aA*ffi«Si**#liiS: 40 
Wt*£TFT&CMOS[S&(&n^*;i'STFT 8 2 

"To torn. fficoi^SlHlSS (U-^;i/>-^^, A/D3>A* 

[0 2 18] CMOSH8©nft*JHTFT8 2 0 
4<£>ffitt@te, V-X(S«9 3 5, HK>ffl«9 3 
6, LDDfi«9 3 7R^t^M®«9 3 8*^ 
L D D<R« 9 3 7 «y- hMIUI 9 18*^ l/T* 1 
— h«ffi9 3 9 tlftoTM, 50 
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[0 2 19] >ffi«9 3 6fi"I<0^{CLDDffi«9 

SfiJtT&^o ^Onft*MTFT8 2 0 4tt 

fPa«*a«bfc*3&*fiVi. fcT> LDD««9 3 7 

[0 2 2 0] CMOS[Hl^<Op^-V*;i/gJTFT 
8 2 0 5(t h*^U7aA^«k**ft3&«5&i:»fc 
&&&^<zre* 1$f;:LDD««*«W-fc:<Tfc&^o fig 
oTgttlttV-7*«9 4 0, FK>ffi«9 4 1S 

^^^;pjgj«««9 6 l St&sk -^cDJifc«y-h*6 

wi9 i 8 ty-M89 4 3^ sft*. mm. n 

ft^MTFT8 2 0 4 titrate LDDS«£KW\ 

[0 2 2 1 ] 942, 938, 917a, 917 
b, 9 2 9 «ff *JI/Mffi«9 6 1-9 6 5 SMt 

[0 2 2 2] Sfc, nft^STFT8 2 0 4Rtfp 

ft^HTFT8 2 o 5tt^n-eny- X®«±lCS 

lWi!9 2 OSWK^LT, y-Xf|^89 4 
4, 9 4 5SWLTW. ifc. FK>EiB9 4 6l: 
i^Tnft^STFT8 2 04<!:pft^MTF 
T8 2 0 5iOFK >««ttSVitC«StW^ffijRSn 

[0 2 2 3] *5&W<DU-*f-m@\*. ffittScO^S 
[0 2 2 4] &*5*HJfi0O©«lJ««, ^feSfifll 

[0225] 1 4) ^mmmxtz. *m»m& 
u-*f-ytmmz£ o saint l £ * tcsnt l jt**# 

To 

[0 2 2 6] 02 1 (A) <K 1100H *6^*B£ 

w-r^>s«, iioi KtTSMfiwst. 1 1 o 2b#ar 
[0227] **r, ssi i o o±\z7uy*>ifm£ 

(IKJP 5 0 n mCDmt^ikis U 3 >ig, 1 0 0 n m 

j^±ias$-^^ii^ffiv^T : fo^v^ yn>^ 

&< cht>ctVi 0 (02 1 (A) ) 

[0228] &^x% Twmmm±\z}mmffim&m-? 

2>¥m&mi 1 0 2S4i»©*S«CJ:0iBftftLT«8ft 
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ffi&&&-rz>*m&m 1104 &mj&-rz> 0 (m 2 1 

(B) ) 

[0 2 2 9] ^mmmiz^x. ^mm^-r^^m 
^^n^n^mmm^m^^mwmi 1 0 

2£, *^W<D\s-^-mW&m^fzU-~*?-T~-)l< 

[0230] t£&u—*f-5£M&wte. mm^m^fz\i 
n)V7»%m<D%w 1^—- tf— 1> b < if- *m ^ 

-, Arlx-lf-, K r U-lf-ft 0 , 

lf-<hbT, YAGl/-f-, YVO, I/- tf— , YL 
FU- 9 s — , YA 1 O, l/-1f-, ^7X1/- if— , ;i/ 
tf-U—lf-, TU-*it>H5-r Fl/-1f- > Ti : It 
7 7^71/-*-, Y, O s U--lf-&£/^tf ^n^o 
H*l/-if-(hLT«. Cr, Nd, Er, Ho, C 
e, Co, Ti, YbX«Tm^H-tf>^$nfcYA 
G, YV0 4 , YLF, YA\0,?££<Dl&g&&&.ifzU 

l/-if-7tO^!t^^W^I¥LV^#{C'PV^Ttt, §£JS 

#y 9 mzm&^mTz z. tanr 

[0 2 3 1] «gJI18i££WT£¥#^ 1104 

(SIMS^ff) te, 5 X 1 0' 8 atoms/cm 
3 «T£&£ £ V \ZBf&-?Z> Z. t)5^IS b 

[0232] «a«is*#-r**»*Ki 1 0 

4±{:g^M»it^AU7ll 1 0 5£»JS-T 

5o &*5* C^U7I1 1 0 5ttffi*Vit)<DTcfc<, 30 

SftlTSoTfei^o *fc, £<Z)A»JXJgl 1 0 5t 
bT, fP"6W«l»«>|»*0/ta&HfTton*t HD 

*ftSii-fcSftJRT*oTt>J:V>. C©;tU7Il 10 

£0 C0AU7I1 10 5SMLfc^ 

feJ:Vi 0 40 
[0 2 3 3] AU7I 110 5 ±{C?g 2 <£>¥>S 

Mi 1 0 ezmfc-rzo (021 co ) ^(7)^2^ 

^ uOg2©^Ml 1 0 6<Dmm** 5-5 On 

110 6 iCte, (S I MS^TOSS^SX 1 0 

18 atoms/cm 3 J£Lh, jfSKUl x 1 0 1 9 atoms/cm 3 

±) t^ws-arTy^u >#mm&\*\±.^z>zLZiifi 
m&v^o so 
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[0 2 3 4] m 2 <D¥m&m 1106 Jifcfttf 

io7«t^ ^co^3co^#^mi i o 7«y^ 

#ifX7C***to»3©#W#*[l 1 0 7*»ricbfc 

»1 1 0 8£Jgj£bfc0y*jSbfc. (0 2 1 (D) ) £ 

|g<DMIP<h^3 0*^M<^lKJP<i:CD?n«3 0-2 0 0 
nm, 0U*«5 0 nmttnSct^o 
[0 2 3 5] ^2(D^^1 1 0 6tCcfc 

oT, 311 1 1 0 4i»3<04*SMM!t <y y 

^ u >^it-r h) 1108 iKorams^ttTv^. y *y 
^ u >ya>i&, 1104 *\zft&-?z>&m^(D 

illO 6tC<J:oT, ¥y9V>!fV( hO^SrSfSl 
±S«^t*«$L^. in AT, *2<Z>¥«M*fltl 1 

0 6H yy*v>tf<Dm. yy*'j>y^n:** 

£<> *2©*»#:JI)I1 10 6(1 ^#X7cSt£gs 

[0 2 3 6] #V>T\ >fy9V >^£fT"5o > 
^fif5IgtLTH S**ia*T4 5 0-8 0 0 

r, l — 2 4»#ra, myitis 5 ortcTi 4B#P^CD^ia 
a*fr^«ct^. f»«ia^ATgft3t*HWtbT 

fe«kt^ J»jffla^liPATaS3 I £*HaitbTt>J:Vi. 

Sfc, iJP^bfc^x^«itbT*ffi**nl^'r^J:3{cb 

T^^l^o C<D«-&, 6 0 0 Or, ctOM^b 

<«6 5 Or- 7 5 OtT 1-60 #jJD#ft£fif 

JCcfcO, 02 1 (E) 4»©^EPO*lPlJc^F*E«&7C**^ 
»b, AU7I 110 5TSt)tlfc¥i#Il 1 0 4\Z 

mi i o 4izmm\sf3:^&o3:Tm3<D¥m&mi 1 o 

8 (C^ffij^-fr, % 1 C0^##:^ 110 4 {C^^n^^F?S5E 
*7C***«tArd:#«Ebtt^ % IP^K+©^F»6*7c3|l» 
ffi^l x 1 0' 8 atoms/cm 3 KAT, S*b<ttl x 1 0' 7 a 
toms/cm 3 «T(C^^)ct^^+^y^^U >^"T^o 
[0 2 3 7] ^t^T, /VJTM 110 5 ^X 7 f 
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hv/^-tlsT, 1 1 0 6, 1 1 0 8T'*Lfc*iM 

n9-->y&ffi&m^Tmm<DWty£<D^mfcm 1 1 o 

9&Bl&-t2>. (02 1 (F) ) 

[0238] mm^-Mcomm^yym.^tsx. 

o it^Ii Li'*. 

[0 2 3 9] ifct^T, y-h*&g^*B£ft#LfcSL 10 
y-hm^l 1 1 l£Jgj£U *^i^nS$:##-r-5 
^fM#l7t^ (P. As®, Z.Z\-C\t>) >&m&Wi1SQV 
T, y-XffiS 1 1 1 2 Rtf K W >ffi*£l 1 1 3&M 

£-5. #t£, ^S~3 0 O'CCDHtfflSC'HCfe^T, ^® 
tit(JII^e.YAGl/- tf-<Z>M!2i«p?g£BgWLT 20 

[0240] mcoi@«, mmummi 1 1 

.5:3 >^ h^-^Srje^u y-xtg 1116, H 

(m2 1 (g> ) 

[0 2 4 1] Z\0 vxmznrzT FT \Z. *J>&<£*>^ 

^^;p^fiS;ffl^i 1 1 4 tc-^s nTVifc^FM^i7c^«i* 30 

[0 2 42] Sit, **J6W4H2 10*iS»ClE«3n 

tt y - x ® «) t cd pane l d d mm & * t z> &mm h 

W> (LDD : Lightly Doped Drain) ^ittLTfc 

CDT&0. CCOmttl&'LDDmig.tVf/uT'^Z). 

y- Hfigl^LTLDDI^^y- r-m^itSfeT 40 

BBBS-B-fc. t*l$2iGOLD (Gate Overlapped LD 

D) iitbTfeiK 

[0 2 4 3] *Jt, :CT*ttnfl-^HTFT5ffll> 
TS&BJ3 Lfc#. ¥«#fC n fflStt-S-TS^Wf&TcSSfctt 

[0 2 4 4] *|gJg^JT-«, i»»y^U >{ftfiWT 

ttCQfltj&fclR&dnttfri. ¥SMW!t©/^— =>y« 50 
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*»jaE-r**KfToTt>A^. ¥W#«t€r, *g£l 

stoic, >^u tit, 

[0 2 4 5] Sfc* JlC-CfShy^y— hS!TFT*« 
tl/TRWLfc^ TFT«|JSK:H«a:<**IB«*ji 

[0 2 4 7] 1 5) ***S0rai. *5£W<DU 

-If— SB**:R«LTV>£u «&34&*I§HB;£-&*SI2 

tf>^©££> CPU*ffl^T-tOftfP*»J»-r^0!lfCO 

[0 2 4 8] 0 2 2 K^L^fgBJc^lx— If— gt^> 
tt£L94b2 3 0 * Kit** 1 OfHtfiSt 5Xf - 
z/2 3 1 HLTMc 3 1 £EHE;£ii-££ 

(!:^*i2 0?gi:ffi3t*, 2 3 3 

ffl^T^ if>f FI/-J1/2 3 2R{J^iffl ; E-^-2 3 

U— If— ;J6£«ffl84fc2 3 O^lfcTSttHrtJC* 

MTT*, U-1f-58Sg«fttf*©ffi3fc¥*2 3 7^f 

[0 2 4 9] Elte#2 3 3<Z>EMEiD*^3W^»-rSitt« 
«co*fiB(Z>3Efi±f-«, U-lf-Jt^Rgit^n*— Scd 

[0 2 5 0] BSH-ffiKO^ft-rsxe-F*— «{CL, 
K^S^O^«CctoT^-1f-3tOM»^*--^^ 

It§M^**, CPU2 4 0H »1«2 3 

t£#us#j2 3 o comeas t, ®ft<D*'D<03&ftig 

[0 2 5 1] Sfc, &mWVQ2 3 0OHIteitS(C*rUT 

iEiecD^>L:>2 3 4©»»iiaE3war€fat«ffl.a*^H 

SU— If— 3tTBBItT#a:<3S:*OT, SI» 2 3 0 
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cpuTiiaiMrr*. 

[0 2 5 2] 3 OcOHIteaftt, 0g 

[0 2 5 3] ^JfimKSLfccfcSlC* IBB© 

lc45W*l/-1f— *OflHI#ffl:«tSCA CPU 2 10 
4 0T*4©*a*»IWU *C!>M»tt«t«|fp-r*«t 

[0 2 5 4] tf— SiEU ±SB4^0 

xfcfiv*. fix, *ffl3«©»fle&iPWT*#&*c 

PU2 4 0{CcfcoTfilW"rs<t5Jc:LTfefiVi o 

[0255] ^nffimit. nm&i 1 — Mffi&l 1 4 <tm^ 

[0256] mmm i 6 ) *^^> u-if-^a^j: 

H^S^SS (*ftWfdttDVD (digital v 
ersati le disc) ?OfB©iK#:£PI£L, 

^tfSftS. ^n&«^««<BS#0!l£0 2 4lc^ 30 

To 

[0 2 5 7] 0 2 4 (A) tt**jS«T*0, 1*2 0 
0 1 , 2 0 0 2, 2 0 0 3, X fcf— SB 

2 0 0 4, If^a-A**? 2 0 0 S^Sr^o *fg93tf> 

2 0 0 3fcfflV^Jli:**T#*. ¥ 

££o ftfe, *s8Btt, nya>ffl, TVft&sm 

tlZ> 0 40 
[0 2 5 8] 02 4 (B) «ry^M^JI/*/7T^ 
0 , iffc 2 10 1, m^ffi 2 10 2, 2103, 
mft*-2 10 4, h 2 10 5, i/*ry*? 

-2 10 6^£^*J\> #SEW<Z>¥##Si»tt**»2 1 
0 2&«*<0<fi[HlK^ffll^r:t3&^^rS. 

[0259] 024 (O «y — y^;i/n>tf 

a-^Ta&D, *#2 2 0 1, fi* 2 2 0 2, g^g&2 
2 0 3, H 2 2 0 4 , ^BMgjfffiTR— h 2 2 0 

5, *i'>r^>^'?X2 2 0 6^^o *^0JO 

¥*#gHttS5c8B2 2 0 3&^coft6[HiB&fc:fflv^c: 50 
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[0 2 6 0] 02 4 (D) tt ; E/HJ^>ea-^T* 
0 , 2 3 0 1, ^gfc 2302, X-f 2 3 0 
3 , Wfe*~ 2 3 0 4, **Ma#- h 2 3 0 5 
fro *»W©^»#:Sfitt**3B2 3 0 2 Cffll^it 

[0261] 024 (E) ttK»«#£«A)fc*#3!G> 
BlftlS^e (ft#fi9l:ttDVD»±81) T&D, * 

#2 4 0 1, S#:2 4 0 2, m^ffiA 2 4 0 3, ^*g& 
B2 4 0 4, (DVD?) K4o&&»2 4 0 

5, i^-2 4 0 6, Xfcf— *-BK2 4 0 7 

». «^«BA2 4 0 3tt±tLTpSlft««***b, ^ 
^BKB 2 4 0 4tt±<t LTX¥«8S^t**^ #58 
MO**ft:»Btt^n6^aBA, B 2 4 0 3, 240 

[0 2 6 2] 02 4 (F) tezf— ^Hr^^yK 
(^7^'i7>hT>i'XyK) T*0, **2 5 0 
1, *^gB2 5 0 2, T-A2B2 5 0 3*§tf« #fS9i 
<&¥8Mfcft«tt**fiB2 5 0 2SlX^(DtelHlSSfCM^^ 

[0 2 6 3] 02 4 (G) tttfx**^^"e*0, ## 
2 6 0 1, g^gt 2 6 0 2, 2 6 0 3, ^gK*gi^# 
-h2 6 0 4, »JW>SS(B2 6 0 5, 5»«2 6 0 

6, ;^f'J-2 6 0 7, «/*A#fiB2 6 0 8, jftfp^ 
-2 6 0 9, Sigg&2 6 1 0 

gf(S^S2 6 0 2fttf*©ffiiaB&fcEV>*£i:#T 

[0 2 6 4] £dT02 4 (H) tt«S#«iS-e* 0 * * 
* 2 7 0 1 , 2 7 0 2, ^^gB 2 7 0 3, =SPXid 
g&2 7 0 4, *J»ffl*»2 7 0 5, «fts*- 2 7 0 6, 
^gBS^c*- h 2 7 0 7 , 7 >^ 2 7 0 8 ?£^fr 0 
**W<0**#S«tt*««2 7 0 3Rl*t<DffiEH»K 
fflV^d^^T^^o &*5, ^RtB2 7 0 3ttIfi©S 

[0 2 6 5] ft £5, ±j*Lfc«^*S©*&K:, 7D>h 

[0 2 6 6] ^_tco«{C, #589!<0iBflJ«Btt«»T£ 
£<, **||«©«-fai»tt*JIS«l^l 5K«L 

[0 2 6 7] (HJfi^Jl 7) #SIS£0iJTi2, *5£W<DU 

[0 2 6 8] 02 5 (A) <K 3 0 0 0(1 ^SHSr 
ff^SE 3 0 0 1 BSIE^O^Ftttt^^iIlfleK+fc 
A0iitr«)S:»<lftlW»"C , **T»l», 3 0 0 2B#ft 
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[0 2 6 9] 0 2 5 (A) iC&t^T, I«3 0 0 0 tt# 
**T£S 0 y'J3>!S, ^JBS«*fcttX^> 

[0 2 7 0] if, El 2 5 (A) K^t" J: 5 3 0 

ft'>U3>IR (S iO,N y ) *©|ftlMR^6«*T**e 10 
SI3 0 0 1 Sr»rit-r*. «ttT*l6lil(l3 
0 0 1 £LT2 g#tii#>£j£0, S i H<, NH 3 , Rtf 

>§i£3 0-100 nm, S i H< , RtfN,0£JRj£;tf 
X <h l>T/£«l£ns|g 2 BMLg*fc~> U 3 >g|£ 3 0-1 
5 0 nmOm2lzmm&&?Zffi& : £:m^2>ZL&T?g 

s c iii{t^ty'ja>E JB2«Mb*fls^y 

[0 2 7 1] TH&lftftlt3 0 0 l±l:*SS« 20 

«**rr*¥i»#:«3 0 0 2*»j*r*. ¥ifti3 0 

0 2H y U □ >*M^tf §¥«ftW4*fflt^o 

VDS, ^[iX/Vy^Stl 0—10 OnmOiP^IC^ 
f&SfcfctCtt, #S««ffi*^?*S¥W#lR3 0 0 2O 

m*K:«&3:n*B8*, ^^oMig^sx 1 0 

18 atoms/cm 3 (-^t>SIMS (SIMS) (CT 

OCVD81*ffltiS^i^gjLK 

[0 2 7 2] ^tifettSigiaftlCfe^ 
T#MI«»iS£#r 3 0 0 2$, 

2-&S0 **jiwit«^i oiy-if— ti^xmrn^mco 40 

YVO4 I/— tf-£JB^So *S8W«Ttt, ly— tf-ft 
CDtfi^X*;^— * 2 7 WtU ly— !f— GDfcf— AXtf 
h£, fittX@W^5 0 0 /zmX 5 0 Mm<0« R7£tK 

So 

[0 2 7 3] fjL&*nffi&\-eitmffi5£MM<DYV0 4 V 
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mwt5£ytm<Dx.*is'?u-*f— wagi/- if— . yv 

fflV^»^tt/V^5S«Hift»3 0 OHztL, ly— tf- 
X^;i/^— 1 0 0 — 4 0 0mJ/cm 2 (ftSWi:(J2 
0 0-3 0 0mJ/cm 2 )<ht- So YAGly— !f— £ 

3 0-3 0 0kHz<hU ly— if-X*;M=— 3 0 
0 — 6 0 OmJ/cm 2 (^Mtctt3 5 0 — 5 0 OmJ/cm 2 ) £ 

0 0 Mn^«ttiC«3tLfcly— 1f-3t*a«^HJ-*o 
TJRttU C^B#(7)«i«ly-1f-7t©*fe^i±* <* 
— A*— yy~?m $5 0 — 9 0%£LTfTPo 

[0 2 7 4] ft&ly— tf-te, gtt8fi£&tt/WX* 
«G>SWfcly-1f-t> U < teHttly— !f-£JBV>S £ <t#* 
T^Sc »#I/-if-tLT, X^->vly— If— , Ar 
ly-if-, KrU— !f-tt£3&«*0, H#ly— !f-£L 
T, Y AG ly— If — , YVO,ly— If— , YLFIy-if 
— , YAIO, U— If— , #^X)y— If— , ;yt*-ly— 

If-, TIy*1f>F^-f HU-1f-, Ti 
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